REMARKS 



In paragraph 1 of the Office Action, the Examiner indicated that applicant had not filed the 
certified copy of the United Kingdom priority document. Applicant encloses herewith a copy of the 
certified copy of the United Kingdom priority document, as well as the transmittal page and the 
returned postcard, which indicates that the USPTO received the original certified copy on July 06, 
2004. 

In paragraph 4 of the Office Action, claims 1-10, 19-21, 27-3 1 and 33 were rejected under 35 
U.S.C. 112, second paragraph, as being indefinite. Regarding claim 1 (Paragraph 4.1), applicant \ 
amends this claim to more particularly point out that the claimed article is the uncured pigmented 
layer that comprises an uncured pigmented binder resin and a substrate on which the pigmented 
binder resin is located. The claim is also amended to point out that the intended use for the claimed 
article is to attach it directly to an uncured prepreg. Claim 1, as now amended, does not require that 
the claimed article include an uncured prepreg. 

Regarding claim 19 and 21 (Paragraph 4.II), applicant amends these claims so that they now 
properly depend from claim 1 1, which is the base claim for the panel assembly. Applicant also 
amends claims 23 and 30, so that they now properly depend from claim 22, which is the base claim 
for the method. Claim 27 has not been amended since it is dependent upon claim 23 and the 
amendment to claim 23 removes the inconsistency pointed out by the Examiner in Paragraph 4. Ill 
of the Office Action. 

Regarding claims 21 and 33 (Paragraph 4.IV), the unclear language cited by the Examiner 
has been removed as being unnecessary and confusing. The presence or use of a substrate is 
preferred, but not required, for the panel assembly and method (See Paragraph 3 1 of the 
specification). Claims 1 1 and 15-17 have been amended to more particularly point this out. 

In paragraphs 5-8 of the Office Action, claims 1, 4 and 9 were rejected under 35 U.S.C. 102 
as being anticipated by Meyer et al. Applicant amends claim 1 to distinguish the claimed substrate 
from the mold taught by Meyer. Specifically, the limitations of claim 2 requiring that the substrate 
be a textile substrate and/or a film substrate have been added to claim 1 . The limitation in claim 2 
that the film be thermoplastic has not been included, since the requirement that the substrate is a 
textile substrate and/or a film substrate provides a sufficient distinction over Meyer. The 
combination of uncured pigmented binder resin and substrate, as now claimed, is not anticipated by 
Meyer's combination of a mold coated with a resin composition that includes a pigmenting agent. 
Claims 4 and 9 depend from claim 1, so that the amendment to claim lalso provides a distinction 
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between these dependent claims and Meyer. Applicant noted in reviewing the claims that claim 4 
included language that might be considered to lack antecedent basis. Applicant amends claim 4 to 
overcome this perceived problem. 

In view of the above amendments and remarks, applicant respectfully requests that this 
application be reexamined and allowed. 

Respectfully Submitted, 

Date: January 03, 2006 /David J. Oldenkamp/ 

David J. Oldenkamp, Reg. #29,421 
HEXCEL CORPORATION 
11711 Dublin Boulevard 
Dublin, California 94568 
Phone: 925-551-4900x4394 
FAX: 925-828-3268 
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A Pigmented Panel Assembly 
• The present invention relates to a pigmemed panel assembly. 

Honeycomb sandwich panels have been used for msny years as interior 
structural components of aircraft, trains and boats. Due to the need for low levels of 
5 fire, smoke and toxic emissions in the event of a fire situation, phenolic resin matrices 
embedded in a reinforcement Hbrc are typically u*od as the panel skin material. 
Examples of ibis approach arc described in US 48806*1, US 5714419 and WO 
92/17331. 

In order to provide aesthetic appeal to these panels it is customary to apply a 
10 top layer of decorative material such as Tedlai* polyvinyl fluoride film to the outer 
surface of the panel. These decorative sheets may be patterned as in an aircraft cabin 
or plain coloured as in aircraft luggage holds, <im\cys and other enclosures and 
compartments. Current methods of applying the top layer to the pane] have a limited 
process ceinpercturc interval due to the nature of the adhesive used to bond the 
15 decorative .material to the panel's ourcr sachet,. This can restrict processing to 
cetaperaiures of 90 to 130*C depending upon chiS adhesive used. Since the resin 
matrix of the panel is rvpicaily cured at a tempera-Lire from l4(fC to 150°C two 
separate curing steps arc required. This is regarded iis a disadvantage as it increases 
processing rimes and costs'. 
2.0 Attempts have been made to address this problem. For example;, US 4599212 

discloses & reinforced -phenolic laminate panel having a finishing coat of a butvlated 
phcj)o)-fo)rma!dc'hyde resin in which the finishing coat can be mass pigmented to the 
desired colour. However, in this context mass-piariicntcd means homogeneously 
pigmented throughout :hc whole body of the Jaminatepaiwd. 



.TP 2000071365 discloses a method of producing a decorative sheet by 
successively providing a base materia! layer, an expanded thermoplastic resin layer 
containing blowing agents and a coloured thermoplastic resin layer containing 
titanium dioxide such that the lop layer shields the yellowing of the expanded foam 
layer caused by the blowing agents. However, J? 2000071365 does nor address fibre 
reinforced therrnose; resin layers. 

Pigmented gel cons arc known in the composites molding industry bm these, 
are pro-applied to the moid surface either by painting or spraying. Furthermore, gel 
coats are mixtures of resin and curing agents dial are of a different formulation from, 
bux capable of being co-cured with, the resin matrix. Scrim-based gel coats are also 

known but these tteo nsad to be pve-applied to the mold and contain a high level of 

rcs'iT. loading. A disadvantage with gel coats is that they have to be cured in the mold 

as the first stage of the lay-up and curing process. 

Attempts have been made to incorporate titanium dioxide directly into a fibre 

reinforced phenolic resin matrix, but even with loadings as high as 50%, die desired 

colour intensity was nor achieved, in addition, structural integrity such as prepreg to 

core adhesion deteriorated. 

Therefore, it rs an object of the present invention to provide a pigmented- panel 

assembly that can be cured at a higher temperature such that a single curing step is 

sufficient. 

According to the first aspect present Invention there is provided a pigmented 
panel assembly comprising a core, at leas: one prepreg layer and at least one top coat 
layer, wherein the aforesaid prepreg layer is located between the core and the top coat 
layer and wftcrein the said top coat layer comprises at lease one pigment and a; 
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'least one resin binder, characterised in that the panel assembly, is cured in a single 
curing process. 

According to the second aspect of the present invention there is provided a 
method for the manufacture of a pigmented panel assembly comprising the steps of- 
applying at least one prepreg layer to a core, applying at least one top coat layer to the 
, aforesaid core and/or the aforesaid prepreg layer such that the said preprsg layer is 
located between the core and the top coat layer and wherein the said top coat layer 
comprises at least one pigment and at least one resin binder, characterised in that the 
' panel assembly is .cared in a single curing process. 

Advantageously, the pigmented top' coat layer and the prepreg layer are such 
that they can be co-cured in a single curing step* thereby increasing the process 
efficiency of the manufacture of pigmented pane? assemblies. 

A further advantage . of the present invention is that the pigmented top coat 
layer docs not contain any matrix resin nor does i; .penetrate into the lower prepreg 
layers during owing thus maintaining the desired colour intensity. There are several 
methods of detamiriing colour level including AS7M D2457-90 which is a test 
method for specular gloss and AJvS AATCC, a measure of colourfastness. It was 
found that use of a hand-held spectrophotometer such, as an X-RJte SP-60 was a 
convenient tool to measure laminate colours. A D65 illuminant can be used to mimic 
Sunlight and measurement in specular exclusive or inexclusive mode. 

A still further advantage of the present invention is that during curing the. top 
coa: layer chemically bonds with the prepr«g layer to which it is applied thereby 
eliminating the need for additional adhesive materials as is the case with vrm ait 
systesns. 



4 



The panel assembly of die present invention is preferably cured at a 
temperature upto 3 60"C. 

•The cere of the present invention may comprise flame raardant foams, 
honeycomb or even balsa. Preferably, the- core comprises a non-metallic honeycomb, 
5 although metallic honeycombs may also be used. 

The core ma* preferably comprises nan-metallic honeycombs based on 
Komex* or calendered kraft paper such as that described in Hp 0967070 A 1 . Typical 
honeycombs range from 29 to S9 kgnf 3 in density and have eel! sizes from 3 to 5 mm. 
The honeycomb may also be over-expanded for u, in highly contoured pans. Ideal 
10 honeycombs are AMS-3 and A 1-80-3 available from llexcel Composites Ltd... 
Duxfonj. UK. 

The panel assembly of the present invention preferably comprises at least two 
prepreg layers. The P re P reg layers may be appked to opposite sides of the core r:;ch 
that each «de of the. ere has at least one prepre, layer applied thereto or the prepreg 

1 5 ^ ^ bC aP?,iCd t0 «« ^ oi the core such that a second P repre g layer is 
zp$n?4 la :ha surface of a first prepreg Isyer. 

The prepreg of the present invention preferably comprise, , thenno** resin 
ma trix together with a reinforcement material. 

The rem matrix of the present invention is chosen such that it is ab]e ro 
20 Provide the nece.aryPST properties. Suitable resin matrices which can be o S ed 

8,0aC * ^ C<,mbin ^ - ^ « *«* resole, phenol, nov a )ac or fee 
retarc&w epoxy .system^ 
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Preferably the resin matrices of she present invention which can be used alone 
or in combination include any of: HexPly* HI' 93, HcxPly* M25, HexPlv* M20 and 
EtocPly*,\f4! available from Hexed Corporation. 

The reinforcement of the present invention may be msde from synthetic or 
5 natural fibres which may be of a unidirectional or fabric construction, but are 
preferably of fabric construction . 

Suitable fabrics which can be used alone or In combination include any of the 
following textile forms: plain, twiiJ and satin weave carbon fabrics. Preferably, the 
fabric textile form is a satin weave glass fabric having a weight raging from 
2 0 I OS gnf - 1 (styi e 1 20) and 295 - 303 gnf - (style 77S 1 ). 

in some circumstances, non-woven materials such * random fibre-onemcd 
mats or veils may also be used. 7mese materia can bo beneficial for more contoured 
panels where good drape is required in the moulding tool. 

The prepres of the pr«cm invention is prepared by techniques well know to 
1 5 *°* SkiIlKi * ** ar? ' Ths ***** method involves solution impregnation of the 
reinforcement followed by solvent removal in a vertical ovsn. 

The pi, m ent( S ) of the. topcoat layer is chosen cut of consideration for the 
^ C ° i0Cr ' ^ ^binatiou „ feasible such that the desired 

colour is afmrded For many application* light colours are desirable and in particular 
20 white which is achieve by way of n«i)e ruanium diox.de. .There are many suitable 
^des of titanium dioxide with Kcnaura TlO :i , Tronnx KDDl or Tioxide TR8 ! Wp . 
«Iy .itabie , d,y also giv, proved to yv Ration. These 

- available ^ to Helsinki, ft** ^ Wan Tioxidc, Calais, 

France, respectively. 




The pigment preferably constitutes from 10% to -10% by weight of the topcoat 
layer and more preferably fi-om 20% to 35% by weight of the topcoat layer. 

Preferably the resin binder of the topcoat layer' is thermoplastic, its choice 
being limited solely by its compatibility with the resin matrix of the prepreg layer(s| 
5 Furthermore, the resin binder must be capable of forming a film, a property it gives to 
the topcoat layer. 

Suitable resin binders, which may be used alone or in combination include any 
of: poiyvinylacetal, polyvinyl fluoride <P VP) or polyvinyl alcohol (PVa). 

Where the resin matrix of the pnspreg is a phenolic renin matrix, poIy\'inyl 
30 butyl-3j b8S becR f °und to bc a particularly suitable resin binder. In this case, the 
preferred resin binder is Butvar* B90 available from Solatia Inc. ; St. Lour?. Missouri. 

Additional ingredients may optionally be added to the topcoat layer, these 
include but are not limited to performance enhancers or modifiers such as in-situ fire 
barriers (Ceepree* CGU6-22QM from Ccepree Products Ltd, Southport. UK) and 
15 viscosity control agents i.e. thioxotropes <Cabo*iI* from Cabot Corp., Tuscola, 
Illinois). These additional ingredients preferably comprise fa» 0% to 6% by weight 
of the topcoat layer. 

m pi ^ mtoted to PCoat iaysr may be prepared as a paste by dissolving the 
rair. binder in a suitable solvent, for example industrial mediated spirit (IMS) and 
20 adding lo this the required amount of pigment. Alternatively . water emulsion of 
resin binder can be prepared and the pigment dispersed therein as desired. 

Preferably the topcoat layer is applied to the prepreg layer.;*) before lay-up via 
a suitable titrate. The paste material described above is applied to the substrate 
**** ***** »** ** coaong, reverse roll coating, forward 



roif coating, solution dipping and: aim extrusion. AlienuVvively, ihe paste may be 
applied io the substrate such thai the paste nnprepaies the substrate. The coaled or 
impregnated substrate is then passed through an oven to remove ihe solvent and 
wound onto a roll. If desired, mt interim material such as release paper or 
polyethylene film can also be tocomorated. The substrate may be either a iexlile or a 
thermoplastic film. 

Where ihe substrate is a thermoplasuc film it is preferable that it has s melting 
point greaier. rhm 16Q°C and more preferably -reaver than 2W°C Sviwble 
■thenjioplastic film substntes include polyethylene terephihalate (PET), panicutariy 
suitable grades indudir- PfiT-TSMO-SIO. PtTF-N-36.S30, P6W50-S40 and PET- 
No6-Si0 Weally-havaig a thickness between. U and :>0um. These films are available 
from APT Coated' Products Ltd., Cheltenham, UK. The use of a PET fito can 
improve the quality of the surface finish due to the mpeviot qualify of surface of the 
PET film over the steel surface of the press platens. 

The Section of the appropriate textile substrate is dependent upon the 
finished patuft assembly obstruction requirements. In some Instances the textJie only 
needs to support Che topcoat layer i.e. the resin binder and ihe pigment, and can 
iherefote be of lighter weight, whereas other instances insy require some structural 
contribution M).m ;he textile, in which case heavier weights will be required. 

Suitable textile substrates? preferably 'have area: weight beiow ]:50gnf" . For 
example, plain weave glass fabric having an areal weighi of 2pgm*" (style 104), 4- 
haroess stain weave glass having m iireai weight of ICSgta'* (style 120). both in 
which are available from Hexcol Fabrics 5. A. VUJeurbannc, France, i'unhcr 
examples, of suitable ie&tiie subsidies include, but not limited to warp knitted 
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nylon 6 earner at I Dgm 2 (style A 1050), plain weave nylon 6.6 carrier at 22gnr (style 
■ K4590), reeti and pek cotton scrim cloth at 13 to 23gm 2 auJ polyester or glass mats 
such as 6 m n 2 <T2J polyester mat from Techc'ca.! Fibre Products, Kendal.. UK). 

The finished topcoat layer i.e. the substrate, the resin binder and the pigment 
preferably have a weight range from 20 to ! 70gm" 2 and- more P r S ftrabiy from 40 10 
SSOgm" 2 . 

Where the pigmented topcoat material is coated or impregnated onto z 
substrate, the topcoat layer is applied by lamination of the substrate onto the prcprcg 
layers as the last stage of the production process. 

Where &e pigmented topcoat, is not coated or impregnated onto a substrate, 
tbepa«te material may be sprayed direetiy onto the prepregs iayer(s). 

The present invention will now be described further by way of example only 
and w,th reference to the following example drawing, in which.- 

Fig. 1 shows a section through a panel assembly k accoriatwe with the prior 



and 



Fig. 2 shows n lecdon through one embodiment of the present invention: 
Fig. 3 shows a section through a second embodiment of the pwwinv* 
Pig. 4 shows a section thro^ a third embodiment of the present invention, 



fcntion; 



5 .hows , »ol<» *r„» g h a ft uift e,„tedm,. nl of ,h„ fmm ;„«„,,„, 
A Sprier m p»„ £l , how „ £ Flg . Tle ^ ^ . 

* ™ *" ■ «- Wta. ^ a *co»d 



gystexi:, The core ) and the prepreg J and 4 may he cared either by a crush core 
process of ho? loading and during at 14G*C for -7 minutes under suBldent pressure to 
crush the pane] assembly to the required thickness (typically 60 to 70 Bar prepare to 
the press platens) or m open press process of cold loading, and curing &i 135°C for 30 
minutes at. 0.9 to 4.0 Bar pressure. A decorative topcoat layer S is then applied to the 
outer surface of the second prcpreg layer by way of &n adhesive 6, The adhesive 6 is 
then cured in a second bonding step at 90"C and 3 Bar pressure. 

Fig. 2 ^how< a section through one embodim-cat of a panel assembly 7 
according to the present invention having a liu:isycomb Nemex* A) -48-3, wherein 
both, of its outer mjr/kces has a single ..layer of an M*l phenolic matrix and 120 g!a«$ 
reinforced prepreg 9 A topcoat layer 10 comprising utsniwn dioxide pigmented 
Butvar on a 120 %ki$ substrate! is applied r.o the outer surface of the said 120 glass 
reinforced prepreg 9. The panel assembly 7 is then cured by way of a crush core 
process, wherein the panel assembly is hot leaded and cured at H0 a C for 7 ntinuxes 
under sufficient pressure to crush the panel assembly to the required tlrickness 
(typically 60 to 70 Bar pressure to the press pl&tens). 

Fig, 3 shows -a section tteough a s^-ond en:bcrfter»em of 5 panel assembly 1 ) 
according to ihe present invention having a honeycomb Nomex* AM8-3 core 12 
wherein two layers, of axi-. M41 'phenolic matrix and 778] gkss reinforced prepreg 13 
Bnd J^ar-e- -applied to each outer' surface of the core A topcoat layer if uomprising 
titanium dioxide, But var* on a PET filin substrate is applied to one of the outer 
surfaces -of the prepreg. The panel assembly }\ i$ then cured by way of a crush core 
process, wherein the pane] assembly 11 is hoi loaded and cured at \4(fC tor 1 



minutes under sufficient pressure to crush the pone! asseinhly I ! io the required 
riiickncss (typically 60 to 70 Bar pressure to. the -press platens). 

Fig. 4 shows a .section through a third embodiment of a pane! assembly 16 
according to the present invention having a honeycomb Nokwx* Al -43-3 core- J 7, 
5 wherein two layers of an M4I phenolic matrix and 7781 glass reinforced prcpreg IS 
and 19 are applied io each of the cores outer surface, A topcoat layer 20 comprising 
titanium dioxide pigmented Butvar® on a polyester matt substrate is applied to un« cf 
the outer surfaces ofihe 2 layer prcpreg. The pane! assembly 16 is then cured by way 
of a pkttsn press, The panel assembly 16 is cold loaded and cured at 135*0 for 30 
0 minutes at 0,9 to 4.0 Bar .pressure. 

rig. 5 shows a section through a fourth embodiment of a panel assembly 20 
according to the present invention having a honeycomb Nomcx* A J -48-3 core 21. 
wherein two layers in m KT93 phenolic matrix and 7781 glass substrate prepreg 22 
and 23 are applied to each of the cores outer surfaces. A topcoat layer 24 comprising 
titanium dioxide pigmented Butyar* on a PET film substrate is applied to each outer 
surface of both the prepreg layers. The panel assembly 20 is thai cured by way of a 
platten press, .wherein the panel assembly 20 is cold loaded and cured at 135°C for 90 
minutes at 3 Bar pressure. 

The following example funhtr illustrates ihe present iisvenifen:- 



Example.! 

Ai* example of a pigmented topcoat layer composition. 
! Material j % by weight included 
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NB; These materials arc dispersed into an 4:1 IMSMHK. solvent blend with 
a solid;; range of 20 to :Q% according »o the following process: 
] .. Suivai B90 - Polyvinyl Butyral 

2. TiCn RDD i * A lumina-Siiica surface treated naile titanium dioxide, 

3". Carhosii TS 720 - Fumed Silica 

4. ■ C&eprt*eCGB6-220M -'Fire barrier materia]. 

Example 1 is prepared in the following nmvmer: 

1 . Mixing vessel charged with IMS 

2. Buivar B90 added with srsmcg, the mixture is stirred until Butvar &90'has 
completely .dissolved 

5 * TiOj pigment added with high Speed sheer, mixed until dispersed and she 
particie i$ below Sum. Particle me revrucnon cor» also be achieved vis 
triple roll irJtfng if necessary., A Hegm&n gauge or samllsj instrwincn: is used 
to d^temune the panicle- size 



4. CabOsi! TS720 is added with high speed mixing, and the mixture is mixed 
until the Cabosil is dispersed. Additional ingi a edies(s may be ridded here 

5. MEK was added and the mixture was stirred until uniform 

NB: The mixer should be a high speed dispersion mixer of appropriate size and 
power for the- size of the batch being nir.de. 

It is of course to be understood that ihc invention is not intended to ba 
restricted to the details of the above embodiment which is described by way of 
example orJy 
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